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[57] ABSTRACT 

An insertion and removal mechanism for recording media 
includes a door that can move between a closed position that 
covers a loading chamber by moving in a direction perpen- 
dicular to a direction In which the recording medium is 
inserted and removed. In the open position, an opening is 
created, through which the recording medium can be 
inserted and removed, by the door separating from the 
loading chamber. A conversion mechanism converts the 
operating force of the door, acting in the direction of opening 
and closing of die door, into a force in the direction of 
inserting and removing the recording medium A first driv- 
ing unit is driven in the direction of insertion and removal of 
the recording medium through force converted by the con- 
version mechanism and engages with the recording medium 
when the door is closing so as to cause the recording 
medium to be moved toward the terminals of the informa- 
tion device. A second driving unit is driven in the direction 
of insertion and removal of die recording medium through 
force converted by the conversion mechanism engages widi 
the recording medium when the door unit is opening so as 
to cause the recording medium to move toward the side of 
the loading chamber opposite the terminals. 

23 Claims, 17 Drawing Sheets 
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RECORDING MEDIUM INSERTION AND 
REMOVAL MECHANISM 

This is a continuation of application Scr, No. 08/358,460 
fiJed Dec. 19. 1994 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to information devices, and 
more particularly, to a recording medium insertion and 
removal mechanism used to insert and remove a memory 
cartridge in an information device, such as an electronic still 
camera. 

2. Description of Related Art 

In recent years, so-called memory cartridges that contain 
memory chips have been used as recording media for 
information devices such as electronic still cameras. On the 
end surface of the memory cartridges, in the direction in 
which the cartridge is inserted into and removed from the 
information device, at least 20 and as many as 68 terminal 
holes are provided for signal transmission. It is necessary, 
when inserting die cartridge into the information device, for 
terminal pins provided in the information device to be 
inserted into each of these terminal holes. Consequently, 
even though the force needed for insertion of one terminal 
is small, overall, a comparatively large force is needed to 
insert and remove the memory cartridge. In addition, it is 
also necessary to protect the menrory cartridge loading 
chamber formed in the information device from dust and 
water. 

In order to overcome such problems, a mechanism is 
disclosed in Japanese Laid-Open Patent Applications Nos. 
2-54388 and 2-54389. as shown in FIG, 16, in which an 
opening 0 in the loading chamber for the memory cartridge 
C formed in body B of the information device can be scaled 
by doOT D. which moves in the direction in which memory 
cartridge MC is inserted and removed. As shown in FIG. 17, 
when meracMy cartridge MC is Inserted, the edge surface of 
memory cartridge MC contacts door D so that memory 
cartridge MC is pushed by the force of moving door D. 
Memory cartridge MC is pressed by protrusion dl. which is 
located on the side of door D toward the center of rotation. 
When memory cartridge MC is inserted, memory cartridge 
MC can be pushed with a relatively small force using a lever 
action because the action of closing door D is performed by 
placing a finger on the end farthest from the center of 
rotation (the upper edge in the figure). When njemoiy 
cartridge MC is inserted or removed, the operating force <tf 
door D is amplified by the lever action through a lever 
mechanism (not shown), and memory cartridge MC is 
extracted. 

The insertion and removal mechanism in the Japanese 
Laid-()pen Patent Applications suffers from the following 
problems. 

Insertion and removal of memory cartridge MC cannot be 
accomplished without door D being rotated by at least 90° 
C. because door D is provided to move in the direction in 
which naemoiy cartridge MC is inserted and removed, as 
shown in FIG. 16. Consequently, during insertion and 
removal of memory cartridge MC, the tip of door D is 
separated from body B of the device by a large distance, 
making operation in small areas difGcult 

When memory cartridge MC is inadvertently inserted into 
the loading chamber with the surface not containing the 
terminal holes facing inward, the terminal holes and tcrmi- 
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nal pins do not match up. and memory cartridge MC is left 
protruding from the loading chamber, as shown in FIG. 17. 
When the user tries to close door D further, a large force is 
applied to memory cartridge MC by the above-described 
5 lever action of door D. creating the possibility of damage to 
door D and to memory cartridge MC. 

When memory cartridge MC is positioned in the center of 
the width of body B of the information device, as shown in 
FIG. 18A, the internal area of body B is divided into upper 
10 and lower sections, thereby preventing efiBcient placement 
of internal mechanisms. Therefore, it is necessary to position 
memory cartridge MC at one end of the width of body B. as 
shown in FIG. 18B. In this case, because of the above- 
described positional relationship bretwecn door D and the 
15 direction of inserting and removing memory cartridge MC. 
memory cartridge MC must be capable of being inserted and 
removed from end surface bl of body B. It is also necessary 
to provide door D at a position leaning toward one edge of 
end surface bl. which places large constraints on design. 
^ When memory cartridge MC is removed, two actions are 
necessary. A button b3 on the body B must be depressed in 
order to depress engagement stop latch b2 (see FIG. 16) 
which engagingly stops door D in the closed position. Then 
door D must be opened. 

25 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
recording medium insertion and removal mechanism that 
can be used with ease in small areas. 

30 

It is another object of the present invention to provide a 
recording niedium insertion and removal device that does 
not apply a large force to the recording medium even when 
insertion of the recording medium becomes in^x>ssible 

3 J midway through the action of insertion. 

It is still another object of the present invention to provide 
a recording medium insertion and removal device that 
enhances the freedom of design in comparison to conven- 
tional models, and that minimizes the operations needed to 

4Q open the door. 

The present invention is applied to an information device 
that at least inputs or outputs information to a recording 
medium. Insertion-type terminals provided on the informa- 
tion device and on the recording medium are inserted and 

4S removed with the insertion and removal of the recording 
medium into a loading chamber. 

Id order to achieve the above and other objects of the 
invention, embodiments of the present invention include a 
door unit that can move between a closed position that 

50 covers a loading chamber by moving in a direction perpen- 
dicular to the direction in which the recording medium is 
inserted and removed, and an open position that creates an 
opening through which the recording medium can be 
inserted and removed by the door separated from the loading 

55 chamber by moving in a perpendicular direction relative to 
the recording medium insertion/removal direction. A con- 
version mechanism converts the operating force of the door 
unit (i.e.. the force acting to open and close the door unit) 
into a force in the direction of insetting and removing the 

60 recording medium. A first driving unit is driven in the 
direction of insertion and removal of the recording medium 
through the force converted by the conversion mechanism 
and engages with the recording medium when the door unit 
is closing so as to move the recording medium toward 

65 terminals of the information device, A second driving unit is 
driven in the direction of insertion and removal of the 
recording medium through the force converted by the con- 
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version mechanism, and engages with the recording medium providing great liberty in selecting the position where the 

when the door unit is opening so as to cause the recording door unit is provided. Even though the direction of insenion 

medium to move toward the side of the loading chamber and removal of the recording medium and the direction of 

opposite the terminals in the information device. opening and closing of the door unit do not match, the force 

The length of insertion of the recording medium into the 5 of operating the door unit is converted into a force applied 

loading chamber is such that engagement between the first ^"^^'^^"S ^'^^ ^^,"^^,^'"8 recording 

driving unit and the recording medium is released below a "l^*}'"^ conversion mechanism, and the driving 

stand^d value set so as to differentiate between the absence ^ "ruts. Accordingly, the recording medium is 

tr -^i-i^. positively dnven into contact with the terminals of the 

or presence of a recording medium in the loading chamber. i^onnaUon device thn,ugh engagement of the driving units 

The first driving unit withdraws from the path of insertion with the recording medium. Consequently, the terminals of 

and removal of the recording niedium in conjunction with the information device and the recording medium can be 

the motion of the door unit toward the open position. Inserted and removed by the force of operating the door unit. 

An engagement stop unit is provided on the loading ^^o possible to amplify the force of operating the door 

chamber. A key unit, which releases the engagement of the ^ ^ providing the conversion mechanism with a lever 

door unit is attached to the door unit so that an engagement action or similar mechanism. 

release action is possible from the outside of the information The engagement between the recording medium and the 

device when the door unit is in the closed position. fif st driving unit that drives the recording medium toward 

SuRwrt units, whidi support the recording medium inside terminals of the information device is released when the 

the loading chamber, arc provided so as to be capable of 20 ^"5^^^*^" ^^^g* recording medium is less than a 

moving in the direction of opening and closing of the door standard value. ConsequenUy. when the receding medium 

unit. The support units arc integrally constructed with the incorrectly posiUoned it is not unreasonably forced into 

door unit Terminals in the information device are attached loading chamber by the first driving unit 52. 

to the support units. The first driving unit withdraws from the path of insertion 

External connecUons are provided on the outer surface of 25 recording medium when the door unit is 

the door unit so as to permit electrical connection of the ^P^"^^' Consequently, the first driving unit is not an 

information device to a device other than the recording ^^^^^^ "^^^^ recording 

^^gjj^mjj^ medium is being inserted into or removed from the loading 

chamber 

Additionally, a stop member can be provided to stop the 

acUoo of insertion of the recording medium by the first 30 J*^ Tl*^! ^ ''^'^^ 

driving unit when the insertion force on the terminals of the a^^V key unit engages with an engagement 

recording medium exceeds a predetermined value. ""P'.^' ^ ^"'"^ '^'^^X *e key 

* , umt in the direction of openmg the door umt. 

S."^ ^ .""./^f^^^i^^. limiting mechanism can be -j^^ ^„ ^ ^^^^^^ 

Z^T^^^^^'TT V^^^ 35 because support units protrude from the loading chamber 

mMium froin the first dnv,ng umt to not more than a ^^^^ y ^^^^ particular, when the 

pr e ermine v ue. terminals of die information device are also attached to the 

The stop member can also stc^ the action of insertion of support units, the terminals face the outside of the loading 

the recording medium by the first driving unit when the chamber when the door unit is opened. Therefore, it is 

recording medium is inserted in a direction such that the ^ unnecessary to reserve space in the loading chamber fw the 

recording medium does not correctiy fit with the terminals of insertion and removal of die terminals. 

the information device. ^ to terminals provided in the loading chamber 

Because the loading chamber for the recording medium is and the external connections can be connected through a 

covered by a door unit that moves in a direction pcrpen- short path via a fulcrum when the door unit is attached to the 

dicular to the direction of insertion and removal of the 45 information device. 

recording medium, an opening fx inserting and removing The action of inserting the recording medium using a first 

me recording medium is created immediately on the side driving unit stops when the force of insertion on the termi- 

toward the direction of operation when tiie door unit is nals from the recording medium exceeds a predetermined 

opened. Moreover, die door unit is not present over the value, thereby preventing the recording medium from being 

extension of the opening. Consequently, only a small 50 incorrccUy inserted. 

amount of movement by the door unit is needed. In The insertion force appUcd to the recording medium from 

particular, when tiic door umt is attached to the information the first driving unit is limited to no more than a predeter- 

device so as to be capable of rotational movement, the mined value, thereby preventing the recording medium from 

amount of movement of the door unit can be kept to a being incorrectiy inserted, 

ZiT^^^ 55 WhentiierecordingmediumisinsertedinadirecUonthat 

fron^thecenterof rotauonofthedoorumt astheope^^ ^^^^^ information 

msertmg and removing the recording medrum. In this case. ^^^-^ .^^^ ^^^^^ 

because it is impossible to further insert die recording ^.^^^ stops. thLby preventing the recording 

m«hum midway through msertion into t^^ medium from being incorrectiy in^rted ^ 

and the recording niedium is pmched between the informa- ^ & ^ 

tion device and the end of the door unit farthest from the BRIEF DESCRIPTION OF THE DRAWINGS 

center of rotation, tiicre is no fear that the force of closing The invention will be described in detail widi reference to 

the door unit wiU be amplified through the lever action of the ihe foUowing drawings in which like reference numerals 

designate like elements and wherein: 

The door unit can be positioned on a surface other tfian the 65 FIG. 1 is a perspective view showing the back of an 

side surface of die information device in the direction of electronic still camera with an insertion and removal mecha- 

insertion and removal of the recording medium, Uiereby nisra according to an embodiment of the present invention: 
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FIG. 2 is a side, cross-seaional view showing an insertion A knob 31. which can slide to the left and right, as shown 

and removal mechanism according to an embodiment of the in FIG. 2. Is attached to the surface of door 3. Knob 31 is 

present invention with the door fully opened: forced toward the tip end of door 3 by a coil spring 31a 

FIG. 3 shows the insenion and removal mechanism of attached to door 3, and kept in contact with protrusion 32i>. 
FIG. 2 with a memory cartridge Inserted: 5 which is formed as an integral unit widi door 3. Knob 31 is 

™^ u »u • J I I. • f hollow with an opening toward the tip end of door 30 so that 

FIG. 4 shows the insertion and removal mechamsm of ^^^^ ^ ^ ^ ^^^^ 3 

FIG. 3 With the door sLghUy closed; ^^^^^ y^^^^^ surface knob 31. The top of hole 310 

FIG. 5 shows the insertion and removal mechanism of is covered with a waterproof sheet 311 allows air to pass but 

HG. 3 with the door completely closed: does not aUow moisture to pass. Hole 310 and wateiproof 

FIG. 6 is a perspective view of the memory cartridge sheet 311 are shown only in FIGS. 2 and 5. 

according to an embodiment of the invention; a first support unit 33, as shown in FIG. 1. which 

FIG. 7 is a side, aoss-sectional view of the insertion and protrudes toward loading chamber 11 is formed on both 

removal mechanism showing the memory cartridge inserted sides of door 3. First support unit 33 includes grooves 330. 

in an incorrect manner; whidi fit with the two sides of memory cartridge 2 so as to 

HG. 8 shows the insertion and removal mechanism of support memory cartridge 2. See FIG. 3. A low friction film. 

FIG, 7 with the door completely closed; (not shown) is adhered to the surface of grooves 330 in order 

HG. 9 is a side, cross-sectional view showing an insertion '^^""^ memory cartridge 2 is inserted or 

and removal mechanism according to an embodiment of die removed. A roller 312 is attached to knob 31. A second 

present invention connected to another device using extenjal 20 ^^^^ ^ ^ ^^^^ fulcnjm end of door 3. inside 

connections* which is formed a groove 340 that can support the end of 

FIG. 10 is a side, cross-sectional view showing an inser- ^1'''^ ^"'"l"*^' • ^ . l?'t'°i°^ ^^^^^ 

tionandremoval mechamsm according to an embodiment of ^ tenmnal block 4 is attached lo the side of 

the present invention connected to another device using 8^^^^ ^ mechanism, 
extenial connections; 25 As shown in FIG. 6. terminal block 4 is a device into 

KTtn V « .-M — I • u • which a plurality of terminal pins 40 are anchored. Terminal 

RG. 11 is a side, cross-sectional view showing an inscr- - aa ^ a - * I a . tui 

t;..« ..«r«^«oi ^ ^ A- ^ A u A- pins 40 arc inserted into and removed from termmal holes 

lion ana removal mechanism according to a second embodi- / *t.xr j. 

».»nf ™c»«* (oc* shown) formed m one end of memory cartndge 2. 

meat of the n-esent invention; t>_ * j- . ^< j j,. r . ^ 

,^ . . ^. ... Protruding components 41a and 415 are fonned on each side 

FIG. 12 IS a plan view of the card dnvmg plate of HG. 11 of tenninal block4 so as to fit with indentations 20a and 20i 

as seen from the direcUon mdicated by arrow 12 m FIG. 11; f^^d on each side of memory cartridge 2. Because the 

HG. 13 shows the msertion and removal mechanism of widtfi and positioning of protrusions 41o and 41b and 

FIG. 11 with the recOTding medium blocking the door from indentations 20fl and 206 varies between the left and right, 

being completely closed; when memory cartridge 2 is inserted with the top and bottom 

FIG. 14 is a plan view of the card driving plate of FIG. 13 33 reversed, indentations 20a and 2»b do not fit with protru- 

as seen from the direction indicated by arrow 14 in FIG. 13; sions 41a and 41b. and it is impossible to insert memory 

FIG. 15 is enlarged side, cross-sectional view of the lock cartridge 2 to a position where terminal pins 40 are inserted 

mechanism as shown in FIG. 11; by a preset amount The same is also true when memory 

FIG. 16 is a perspective view of the door portion of a cartridge 2 is inserted backwards relative to the direction of 
conventional insertion and removal mechanism; 40 insertion and removal. 

FIG. 17 is a first view showing the door in the insertion As shown in FIG. 2. tenninal pins 40 are electrically 

and renooval mechamsm of FIG. 16 immediately prior to connected to electrical circuits (not shown) in information 

closing; and device 1 through a flexible printed circuit board 13 

FIGS. 18A and 18B arc views showing the internal space (hereafter abbreviated FPC). Part of FPC 13 is pulled as far 
of an information device in accordance with the positioning ^5 as the surface of door 3, and is covered by a dust- and 

of the recording medium. water-proofing cover 35 which Is attached to door 3 by 



DETAILED DESCRimON OF PREFERRED 



means of screw 350. When cover 35 is removed, external 



cxjfuririTX/raxrro connections 130 and 131 of FPC 13 arc exposed to the 

tMBUDIMENTS outside. External connections 130 and 131 arc used to 

A first embodiment of the present invention will be 50 connect electrical circuits in information device 1 to other 

explained in detail with reference to FIGS. 1 to 10. devices, sudi as an external memory device with a larger 

As shown in FIG. 1, loading chamber 11 for memory memory capacity than memory cartridge 2. Details of the 

cartridge 2, which is in the shape of a rectangular plate, is method of conneaion will be provided below. Reference 

formed essentially in the center of back surface 10 of an number 36 designates a transparent window through which 

information device, such as, for exan^le. an electronic still 55 the absence or presence of a memory cartridge 2 can be 

camera. A door 3 is provided so as to cover loading chamber confirmed. 

11. As shown in FIG. 2. door 3 is attached to information A card driving plate 5 is provided on the underside of door 

device 1 so as to be capable of rotation about an axis of 3. and card driving plate 5 is linked, via shaft 51. to the top 

rotation 30. and is forced in a direction away from loading end of connecting plate 6 so as to be capable of rotational 

chamber 11 by plate spring 12, which is solidly fixed to the 60 movement. The bottom end of the connecting plate 6 is 

bottom surface of loading chamber 11. When door 3 is attached to the bottom surface of the loading chamber 11 via 

raised, as shown in FIG, 2. about the axis of rotation 30. an shaft 60 so as to be capable of rotational movcmenL One end 

opening OP is aeated at the end of door 3 opposite the axis of card driving plate 5 is inserted into groove 340 in second 

of rotation 30 so that memory cartridge 2 can be inserted or support unit 34 of door 3 in order to restrict free rotation of 

removed. The end of door 3 toward the axis of rotation 30 65 card driving plate 5 around shaft 51. Both ends of shaft 51 

will be referred to as the fulcrum end, while the end opposite arc inserted into cam grooves 331 formed in the lower 

the axis of rotation 30 wUI be called the tip end. surface of first support unit 33. Shaft 51 is moved to the 
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bottom end of cam grooves 331. as shown in FIG. 2» 
accompanying the rotation of door 3 in a docJcwise direction 
under the driving fwce of plate spring 12, at which position 
the roution of door 3 is restricted. 

Hooks 52 and 53 arc formed at both ends of card driving 
plate 5. and engage with memor> cartridge 2. When door 3 
rotates to the position shown in FIG. 2 to permit insertion or 
removal of memory cartridge 2, the positional relationship 
between connecting plate 6 and cam grooves 331 is such that 
hook 52 withdraws sufficiently toward the bottom of loading 
chamber 11 by an amount greater than the extension of 
grooves 330 in support unit 33. The other hook 53, is 
capable of insertion into the space between indentations 4la 
and 41h and terminal pins 40, as shown in FIG. 6. In the 
hook 53 end of card driving plate 5. a plate spring 54 is 
provided that jH-esses memory cartridge 2. which has been 
inserted into grooves 330. against door 3. In addition, a gap 
55 is formed at the tip end of card driving plate 5, as shown 
in FIG. 1, so as to make grasping of memory cartridge 2 
housed in door 3 easy. Furthermore, a pressure plate 56 is 
provided on both sides of card driving plate 5 so that contact 
with the bottom surface of first support unit 33 in door 3 is 
possible. 

Around the perimeter of loading chamber 11. a silicone 
foam 14, which tightly contacts the outer perimeter of the 
door, is fixed so as to encircle loading chamber 11. On the 
bottom surface of loading chamber 11. a water absorbent 
sheet 15 is attached, which absorbs moisture that enters 
loading chamber when door 3 is opened. This prevents short 
circuits and the like in terminal pins 40. In addition, a step 
pin 16 is attached to indentation 110 in loading chamber 11. 
Furthermore, a plastic ring 37 which can fit over step pin 16 
is formed into a beam unit 332 that protrudes from the 
bottom of first support unit 33 in door 3 toward the bottom 
of card driving plate 5. A protrusion 17 is formed in loading 
chamber 11 opposite the tip end of door 3. and an indentation 
18 is formed to its outside, as shown in FIGS. 2 and 5. A 
limit switch (not shown) is also provided in loading chamber 
11 and detects the action of closing door 3 by coming into 
contact with door 3 and card driving plate 5 when door 3 is 
closed. 

The operation of the above -described insertion and 
removal mechanism will be explained along with the opera- 
tion of inserting or removing memory cartridge 2. In order 
to insert memory cartridge 2 Into loading chamber 11. 
memory cartridge 2 is iBserted into grooves 330 in door 3. 
The terminal holes are inserted first, with the door being 
open, as shown in FIG. 2. The amount of rotational move- 
ment of door 3 needed is greatly reduced in comparison to 
the conventional model shown in FIG. 16 because the 
memory cartridge 2 is inserted ftom the side relative to the 
direction of opening and closing of door 3. Moreover, hooks 
52 are not an obstacle because they withdraw from the path 
of insertion of memoiy cartridge 2. thereby allowing an even 
greater reduction in the amount of opening of door 3. 
Insertion of memory cartridge 2 below card driving plate 5 
is impossible because of connecting plate 6. 

Memory cartridge 2 guided by grooves 330 is stopped at 
the position where it contacts hooks 53, as shown in FIG. 3, 
because hooks 53 at the far end of card driving plate 5 are 
positioned to the front of terminal pins 40 in the position 
shown in FIG. 2. As shown in FIG. 4, door 3 is closed, and 
memory cartridge 2 and card driving plate 5 come into close 
contact as door 3 moves toward loading chamber 11. At this 
time, shaft 51 moves to the top end of cam grooves 331. 

As door 3 is further depressed from the position shown in 
RG. 4, shaft 51 moves in cam grooves 331 toward the 
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fulcrum end of door 3. Card driving plate 5 sUdes toward the 
fulcrum end of door 3. while pushing memory cartridge 2 
toward terminal pins 40 by means of hooks 52. FurthermcMre. 
when door 3 is fully closed, as shown in FIG. 5. terminal 
s pins 40 are inserted a predetermined amount into the termi- 
nal holes in memory cartridge 2, and insertion of memory 
cartridge 2 is completed. By sliding knob 31 Coward the tip 
end of door 3, knob 31 engages protrusion 17 so that door 
3 cannot fly open. In addition, ring 37 provided in door 3. 
^ elastically deforms as it is pushed toward the base of step pin 
16. Door 3 is thereby f^ced in the closing direction by the 
restorative force of ring 37. Accordingly, even if knob 31 is 
unknowingly moved toward the fulcrum end of door 3 
through contact with clothing or the like, door 3 remains 
J closed. 

Foam 14 is pressed by contact with door 3, and keeps 
water and dust from entering through the space between the 
wall of loading chamber 11 and door 3. When the volume of 
information device 1 changes, such as through the scrolling 

2Q in and out of a zoom lens mounted on information device 1. 
air passes through hole 310. thereby regulating the pressure 
inside the infcHination device so that It is always the same as 
the atmospheric pressure. It is also possible to form hole 310 
in a location other than knob 31. but because knob 31 is 

25 hollow, forming hole 310 at this location offers the advan- 
tage that hole 310 does not stand out. When door 3 is closed 
without memory cartridge 2 inserted, pressure plate 56 of 
card driving plate 5 engages with first support unit 33 in door 
3 and is forced downward as shown in FIG. 4. As shown in 

30 FIG. 5. card driving unit 5 then slides toward the fulaum 
end of door 3 so that door 3 is closed with the memory 
cartridge removed. 

When memory cartridge 2 is to be removed, knob 31 is 
moved toward the fulcrum end of door 3 thereby releasing 

35 the engagement witti protrusion 17. Knob 31 is then raised 
to open door 3. Because all of these actions can be per- 
formed by placing a finger on knob 31, operation is easier 
than in a conventional model where it is necessary to change 
from holding the body to holding the door of the information 

40 device. In addition, because of indentation 18, placing a 
finger on knob 31 is easy even when door 3 is dosed. 

When door 3 is opened, shaft 51 moves in cam grooves 
331 toward the tip end of door 3, opposite the movement of 
the above-described insertion of memory cartridge 2. Card 

45 driving plate 5 pushes memory cartridge 2 in the direction 
away from terminal pins 40 using hooks 53, card driving 
plate 5 slides toward the tip end of door 3, and mcioory 
cartridge 2 pulls away from terminal pins 40. Furthermore, 
when docx 3 is fully open as shown in FIG. 2. hooks 52 on 

50 card driving plate 5 withdraw downward so that memory 
cartridge 2 can be easily removed. Memory cartridge 2 
presses lightly against the surface of door 3 via plate spring 
54. thereby preventing memory cartridge 2 from acciden- 
tally being dropped when door 3 opens. 

55 Next, the actions diat occur when memory cartridge 2 is 
inserted in the wrong direction either in the direction of 
width or in the direction of insertion and removal will be 
explained. When memory cartridge 2 is inserted incorrectly, 
terminal pins 40 cannot be inserted into memory cartridge 2 

^ by the predetermined amount, and memory cartridge 2 is 
st(^rped in front of terminals 40. as shown in FIG. 7. This is 
the position where memory cartridge 2 and the tip of 
protrusions 41a and 41^ on terminal block 4 meet each 
other. When door 3 is closed in this state, hooks 52 of card 

63 driving plate 5 hit the side surface of memory cartridge 2, 
thereby preventing close contact between card driving plate 
5 and memory cartridge 2. When an attempt is made to 
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further close door 3. card driving pJate 5 moves, under 
guidance from shaft 51 and cam grooves 331. toward the 
fulcrum end of door 3 with memory cartridge 2 still pro- 
truding. Furthermore, memory cartridge 2 becomes pinched 
between back surface 10 of information device 1 and the tip 
end of door 3. as shown in FIG. 8. Accordingly, memory 
cartridge 2 cannot be inserted incorrectly in a harmful 
manner. The pressing force of doof 3 amplified by lever 
action is not applied to memory cartridge 2. because 
memory cartridge 2 strikes the tip end farthest from the 
center of rotation of door 3. thereby eliminating possible 
damage to memory cartridge 2 or door 3. When the user's 
hand is removed from the door, door 3 opens from the 
position shown in FIG. 8 under the force of plate spring 12. 
and it is immediately possible to correctly reinsert memory 
cartridge 2. 

When a device other than memory cartridge 2 is to be 
connected to information device 1. cover 35, shown in FIGS. 

1 and 2, is removed and a connector 7 is attached by means 
of screw 70. for example, as shown in FIG. 9. Connector 7 
is provided with connections 710 and 711 to an FPC 71 
whidi extends from the electrical circuits in another device 
(not shown). These connections 710 and 711 come into 
contact with external connections 130 and 131 to electrically 
connect information device 1 and the other device. Part of 
FPC 13 hooked to terminal block 4 is extended as far as the 
surface of door 3 via the center of rotation of door 3, and 
external connections 130 and 131 are provided here. 
Because of this, the amount of extension of FPC 13 from 
terminal block 4 to external connections 130 and 131 can be 
kept to a minimunL Conventionally, the terminal pins were 
provided at a position farthest from the door, as is clear from 
FIG. 16. because of which it has been in^K^ssible to use a 
layout such as that provided in the present embodiment. 

External connections 130 and 131 are connected in par- 
allel with the bus line of terminal block 40, and are also 
connected to a signal line for controlling memory cartridge 

2 from the other connected electrical circuits. When a signal 
is sent from the other electrical circuits via the signal line to 
set the card selection terminal of memory cartridge 2 to HL 
information transfer to and from memory cartridge 2 is 
enabled. When a signal is sent to set the card selection 
terminal to LOW. the bus line of memcsy cartridge 2 
becomes a high in^>edance Uoe. and infcrmalion transfer to 
and from memory cartridge 2 is disabled. 

FIG. 10 shows another example of a coimection between 
information device 1 and an external device. In this 
example, terminal pins 72 are provided from FPC 13 to the 
surface of door 3. The terminal pins 72 are inserted into 
terminal holes in a connector 73 provided at the end of FPC 
71. thereby electrically connecting infoimation device 1 and 
the other device. In this example, use d special equipment 
such as connector 7 of FIG. 9 is unnecessary when connect- 
ing to a device which uses the same type of terminal pins as 
memory cartridge 2, which reduces the cost. 

Loading chamber 11 and door 3 are provided essentially 
in the center of back surface 10 of information device 1. It 
would also be appropriate to provide these in a different 
position on back surface 10 or on a surface other than back 
surface 10. It would also be appropriate to have a structure 
wherein the memory cartridge is not suRX)rted by tiie door, 
biit is inserted directly into a supp<Ht unit solidly attached to 
loading chamber 11. In this case, terminal block 4 should 
also be separated from door 3 and solidly attached inside 
loading chamber 11. However, when this kind of structure is 
used, it is necessary, when inserting memory cartridge 2 into 
loading chamber 11, to move memory cartridge 2 inside 
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loading chamber 11 by the amount of insertion of terminal 
pins 40. thus requiring loading chamber 11 to be that much 
larger. It is unnecessary to move memory cartridge 2 in the 
direction of terminal pins 40 inside loading chamber 11. 
5 providing the advantage of a compact loading chamber 11. 
It would also be appropriate to separate first support unit 33 
and second support unit 34 from door 3, and to link the 
operation of these units to the operation of door 3 through a 
linking or similar media nism. 

In this first embodiment, information device 1 comprises 
a camera, memory cartridge 2 comprises a recording 
medium, door 3 comprises a door unit, card driving plate 5. 
connecting plate 6 and cam grooves 331 function as a 
conversion means or mechanism that converts the force of 
movement of the door 3 into a perpendicular force in the 
direction of insertion and removal of the recording medium. 
Hooks 52 on card driving plate S comprise the first driving 
unit, hooks 53 comprise the second driving unit, protrusion 

^ 17 in loading chamber 11 comprises die engagement stop 
unit, knob 31 comprises the key unit, and first support unit 
33 and second support unit 34 comprise the supped units. 
When the memory cartridge is inserted the wrong way and 
is stopped by contacting terminal block 4. as shown in FIG. 

2^ 7, the amount of insertion of memory cartridge 2, corre- 
sponds to a standard value that is set in order to differentiate 
between the absence or presence of incorrect insertion. 

A second embodiment of the present invention is 
explained in detail with reference to FIGS. 11 to 14. Struc- 
30 tures that are the same as in FIGS. 1 to 10 are marked with 
the same reference numbers in FIGS. 11 to 14, and a 
repeated explanation of the same is omitted. 

FIG. 11. which corresponds to FIG. 4 of the first embodi- 
mcnt described above, shows the structure of door 3 and 
surroundings in an information device according to the 
second embodiment. In FIG. 4. card driving plate 5 com- 
prises a single plate, but in FIG. 11. card driving plate 8 is 
divided into two plates, namely a first driving plate 81 and 

^ a second driving plate 82. FIG. 12 shows the underside of 
card driving plate 8. First driving plate 81 is positioned to fit 
tightly with the underside of second driving plate 82. TWo 
elongated holes 810a and 810^ are formed in first driving 
plate 81. and shafts 83<2 and 836, which are solidly fixed to 
second driving plate 82, fit into elongated holes 810a and 
8106. First driving plate 81 and second driving plate 82 are 
capable of relative movement in the direction of insertion 
and removal of memory cartridge 2. In the example shown 
in FIG. 12, shafts S3a and 836 are provided, on the side 

^ 0{^x>site second driving plate 82, with heads having a 
diameter larger than diat of elongated holes 810a and 8106 
so as to fix first driving plate 81 and second driving plate 82 
against each other. 

A pair of hooks 811 and a gap 812 are provided in first 
SS driving plate 81, and a pair of hooks 820. a shaft 821 and a 
pressure plate 822 are provided in second driving plate 82. 
The following parts in the second embodiment correspond to 
the parts in the first embodiment Hooks 811 correspond to 
hooks 52. gap 812 corresponds to gap 55. hooks 820 
60 corresponds to hooks 53, shaft 821 corresponds to shaft 51. 
and pressure plate 822 corresponds to pressure plate 56 in 
the first embodiment. The two ends of shaft 821 fit into cam 
grooves 331 in door 3 in the same manner as in the first 
embodiment. Shaft 821 moves in cam grooves 331 accom- 
65 panying the opening and dosing of door 3 so that the motion 
of card driving plate 8 is siniilar to that of card driving plate 
5 of the first emtxKliment. 
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Ann 84 is attached to shaft 83^ to be free to rotate, with 
one end of the arm attached to roller 85 and the other end 
attached to coU spring 86. Coil spring 86 is linked to hook 
824 on second driving plate 82 after being wrapped around 
bearing 83 in second driving plate 82. In this way. a moment 
in the counter-clockwise direction in RG. 12 is applied to 
arm 84 under the force of tension of coil spring 86. and the 
roller is pressed into contact with a curved portion 813 of 
first driving plate 81. First driving plate 81 and second 
driving plate 82 are held together by the pressure on curved 
portion 813 from roller 85 and the opposing force, and shafts 
93a and 83^ contact the end of elongated holes 810a and 
810^ on the side toward hooks 811. 

In the first embodiment, hooks 52 and 53 engage memory 
cartridge 2 when it is inserted in the correct way as shown 
in FIG. 4. and is inserted further loward the fulcrum end of 
door 3 than the tip of terminal block 4 (the tip of protrusions 
41a and 41b in FIG. 6). In the second embodiment, card 
driving plate 8 shifts toward the tip end of door 3 from the 
location of the card driving plate in the first embodiment, so 
that hooks 811 and 820 engage with memory cartridge 2 
when memory cartridge 2 is separated from terminal block 
4. Consequently, when door 3 opens, memory cartridge 2 
protrudes a greater amount from door 3 In comparison to the 
first embodiment, thereby making the memory cartridge 2 
easier to grasp. When door 3 is rotated further in the 
direction of opening from the position shown in FIG. 11. 
card driving plate 8 is restricted by connecting plate 6 as in 
die fint embodiment, and hooks 811 withdraw from the path 
of Insertion and renK>val of mcmoiy cartridge 2. 

When a memory cartridge 2 is inserted into d<xx 3 and 
door 3 is depressed, shaft 821 of card driving plate 8 slides 
in cam grooves 331 and shifts toward terminals 40 and 
memory cartridge 2 also moves toward to-minals 40 by 
hooks 811. At this time, the force of depressing door 3 is 
transferred from shaft 821 to second driving plate 82. which 
is forced toward the fulcrum end of door 3. On the other 
hand, an opposing force to the force of inserting the memory 
caitridge 2 is apptied to hooks 811 and first driving plate 81 
is forced toward the tip end of door 3. Consequently, when 
an obstacle to the insertion of the memory cartridge 2 is 
present and resistance to insertion increases (e.g., when 
memory cartridge 2 is inserted the wrong way either in the 
direction of insertion in the direction of width), as door 3 
is unreasonably depressed, the fxce pushing first driving 
plate 81 toward the tip end of door 3 becomes larger than the 
restricting force from coil spring 86 on first driving plate 81 
and second driving plate 82. As a result, even if door 3 is 
depressed, only second driving plate 82 moves toward 
terminals 40. while first driving plate 81 does not move, 
thereby causing arm 84. shown In FIG. 14. to rotate In a 
dockwlsc direction. AccOTdingly. the force of hooks 811 on 
memory cartridge: 2 does not increase. Eventually, memory 
cartridge 2 is pinched between door 3 and back surface 10 
of the information device, as shown in FIG. 13. 

Even when memory cartridge 2 is inserted in the correct 
way. when resistance to insertion increases due to the 
presence of foreign matter or a difference in the shape of 
terminals 40. first driving plate 81 Is pushed strongly toward 
the tip end of door 3 so that unreasonable insertion of 
memory cartridge 2 is prevented. 

The force needed to insert memory cartridge 2 into 
terminals 40 must be a maximum of Fl. and the pertmsslble 
load on protrusions 41a and 41b in terminal block 4 is set at 
F2 (>F1). In the position shown in FIG. 12. the force SI on 
the curved portion 813 from rc^er 85 is given by: Formula 
1 



12 

SUPl*RVL2 

here PI is the tension force of coil spring 86. Rl is the radius 

5 ihrough which tension force PI is applied, and LI is the 
radius of ^plication of the pressing force SI. with S2. P2, 
R2 and L2 being the corresponding values for the position 
shown in FIG. 14. 
If the rotation of arm 84 is taken Into consideration. 

10 R1>R2 and L1<L2. On the other hand. P1<P2 because the 
extension of coil sfH'ing 86 is larger In the position shown In 
RG. 14. But. because the free length of coil spring 86 is 
large and the spring coefficient is small. S1^S2 because of 
the relationships R1>R2 and L1<L2, In other words, the 

15 pressing force S2. when an insertion abnormality occurs 
such as shown In FIG. 13 and FIG. 14. is less than the 
pressing force SI when memory cartridge 2 is correctly 
Inserted. Consequently, if the pressing force SI is set at least 
as great at Fl but less than F2. the pressing force on memory 

20 cartridge 2 from hooks 811 will not exceed the permissible 
load F2 on terminal block 4. Therefore, it is preferable for 
the permissible load F2 on terminal block 4 to be no less than 
6 kg and the pressing force SI to be set at around 5 kg. 
because the pressing force Fl. when 68 terminal pins are 

25 provided needs to be around 4 kg. 

In the example shown in FIGS. 11 to 14. a lock mecha- 
nism 9 comprising a lock release button 90. a lock frame 91 
and a coil spring 92 is provided on door 3 in place of ring 
37 and step pin 16 of the first embodiment An enlargement 

30 of tills lock mechanism 9 is shown in FIG. 15. Lock release 
button 5H) is supported by a knob 31 so as to be capable of 
moving up and down, a direction proximately perpendicu- 
lar to the surface of door 3. Lock frame 91 is supported by 
door 3 so as to be capable of moving up and down, and coil 

35 spring 92 forces botii lock release button 90 and lock frame 
91 upward. When lock release button 90 is not being 
operated, lock frame 91 protrudes from the surface of door 
3 under die force of coil spring 92. engaging with knob 31 
and preventing movement to the right in the figure. 

40 Consequently, knob 31 wiU not inadvertently move, causing 
door 3 to open. When lock release button 90 is depressed, 
lock frame 91 is pressed downward and the engagement 
with knob 31 is released, making it possible for knob 31 to 
slide. When die user's hand Is removed from lock release 

45 button 90. knob 31 moves to the left in the drawing under the 
force of coil spring 32 and lock frame 91 moves upward 
under the force of coil spring 92. thereby again preventing 
knob 31 from sliding. 
Card driving plate 8. connecting plate 6 and cam grooves 

so 331 function as the conversion means; hooks 811 in card 
driving plate 8 comprise the first driving unit; hooks 820 
comprise the second driving unit; and first driving plate 81. 
arm 84. roller 85 and coil spring 86 comprise the stop means 
and the Insertion force limiting means. 

55 The present invention is not limited to an insertion and 
removal mechanism for a memory cartridge in an electronic 
still camera, but can also be allied to Insertion and removal 
mechanisms for a variety of reccx-dlng media. 
As explained above, with the present invention, the load- 

60 lag chamber for die recording medium is covered by a door 
unit from a direction perpendicular to the direction of 
Insertion and removal of the terminals, thereby improving 
operation in small areas by reducing the amount of move- 
ment of the door unit. In addition, when insertion of die 

65 medium into the loading chamber becomes Impossible mid- 
way through insertion, the recording medium Is not placed 
under a large force from the door unit. Furthermore, there is 
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great liberty in selecting the position where the door unit is 
attached, thereby enhancing freedom in design. 

In the present invention, a recording medium in an 
abnormal insertion state is not unreasonably forced into the 
loading chamber by the first driving unit. Therefore there is 
no concern of damaging the recording medium and the door 
unit even when an insertion abnormality occurs such as the 
recording medium being inserted incorrectly. 

The first driving unit does not become an obstacle when 
recording medium 2 is inserted or removed. The recording 
medium can be inserted or removed without the door unit 
being opened a large amount, thereby improving operation 
in small areas. 

Still further, keeping the door unit in the closed position 
and the operations of releasing this restriction and opening 
the door unit can be conducted using a key unit, thereby 
making operation easier. 

The suK>ort unit is moved from the loading chamber 
toward the direction of insertion and removal of the record- 
ing medium when the door unit is closed, thereby making 
inseitioQ and removal of the recording medium easier. In 
particular, it becomes unnecessary to reserve space in the 
loading chamber for insextion and removal of the terminais. 
thereby improving the compactness of the loading chamber. 

The line to the terminals in the loading chamber and 
external connections can be connected through a short path 
via the fulcrum where the door unit is attached to the 
information device, nuking external connections easier. The 
recording medium is prevented from being excessively 
pushed when the medium is in an abnormal insertion state, 
and damage to the recording medium or the terminals caused 
by excessive pressure can thus be prevented. 

The recording ntcdium is prevented from being exces- 
sively pushed when the medium is inserted in an erroneous 
way. and damage to the recording medium or the terminals 
caused by excessive pressure can be prevented. 

While this invention has been described in conjunction 
with specific embodiments thereof, it is evident that many 
alternatives, modifications and variations will be apparent to 
those skilled in the ait. Accordingly, the preferred embodi- 
ments of the invention as set forth herein are intended to be 
illustrative, not limiting. Various changes may be made 
without departing from the spirit and scope of the invention 
as defined In the following claims. 

What is claimed is: 

1. A recording medium insertion and removal mechanism 
provided in an information device, said Information device 
including a loading chamber that receives the recording 
medium, a terminal side of said loading chamber including 
first terminals that are engageable with second terminals on 
the recording medium, so as to conduct at least one of 
inputting or outputting of Information to the recording 
medium, said mechanism comprising: 
cover means for inserting and removing the recording 
medium while covering the loading chamber in the 
information device, said cover means being movable 
between a closed position and an open position by 
moving in a direction perpendicular to a direction in 
which the recording medium is inserted and removed, 
said cover means providing an opening through which 
the recording medium can be inserted and removed 
when said cover means is in said open position; 
conversion means for converting an operating force acting 
in the direction of opening and closing of said cover 
means when said cover means is moved between said 
open and closed positions, into a force acting in the 
direction of insertion and removal of the recording 
medium; 



first driving means, driven in the direction of insertion and 
removal of the recording medium through the force 
converted by said conversion means and movable 
between a disengaged position whereby the first driving 
5 means extends outwardly from the loading chamber 
and away from the cover means so that the recording 
medium can be inserted into and removed from the 
loading chamber and an engaged position whereby the 
first driving means engages the recording medium 
when said cover means is closing so as to cause the 
recording medium to be moved toward the terminal 
side of the information device and toward the first 
terminals to engage the second terminals of the record- 
ing medium with the first terminals; and 

second driving means, driven in the direction of insertion 
and removal of the recording medium through said 
force converted by said conversion means, for engag- 
ing with the recording medium when said cover means 
is opening so as to cause the recording medium to move 
20 toward the side opposite the terminal side in the infor- 
mation device to move the second terminals of the 
recording medium in a direction away from the first 
terminals and the first driving means to the disengaged 
position. 

25 2. The recording medium insertion and removal mecha- 
nism according to claim 1. wherein said first driving means 
does not drive the recording medium toward said terminal 
side unless the recording medium is inseited into said cover 
means by at least a predetermined amount. 
3Q 3. The recording medium Insertion and removal mecha- 
nism according to claim 1. wherein said first driving means 
withdraws from a path of insertion and removal of the 
recording medium in conjunction with movement of said 
cover means toward the open position. 
35 4. The recording medium insertion and removal mecha- 
nism according to claim 1. further comprising: 
engagement stop means for engaging said cover means 

with the loading chamber; and 
key means for releasing the engagement of said cover 
40 means by said engagement stop means in the direction 
of opening and closing of said cover means, 
said engagement stop means and said key means enabling 
an engagement release operation to be performed from 
outside of the information device when said cover 
45 means is in the closed position. 

5. The recording medium Insertion and removal mecha- 
nism according to claim 1, fiirthcr comprising support 
means for supp>orting the recording medium inside the 
loading chamber, said support means being capable of 

50 moving in the direction of opening and closing of said cover 
means, said support means being integrally constructed with 
said cover means. 

6. The recording medium insertion and removal mecha- 
nism according to claim 5. wherein said support means is 

55 capable of attaching to the terminals in the Information 
device. 

7. The recording medium inseition and removal mecha- 
nism according to claim 1. wherein said cover means 
includes a surface side exposed to an exterior of the infor- 

60 mation device . and said recording medium insextion removal 
device fruther comprises external connection means, pro- 
vided on said surface side of said cover means, for electri- 
cally connecting the information device and a device other 
than the recording medium. 

65 8. The recording medium insertion and removal mecha- 
nism according to claim 1. further comprising stop means 
for stopping the insertion of the recording medium by said 
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first driving means when an insertion force on the terminals 
of the recording medium exceeds a predetermined value. 

9. The recording medium insertion and removal mecha- 
nism according to claim 1. further comprising an insertion 
force limiting means for limiting an insertion force applied 5 
to the recording medium from said first driving means to no 
more than a predetermined value. 

10. The recording medium insertion and removal mecha- 
nism according to claim 1. further comprising stop means 
for stopping the insertion of the recording medium by said to 
first driving means when the recording medium does not 
correctly fit with the terminals of the information device. 

11. A recording medium insertion and removal mecha- 
nism provided in an information device, said information 
device including a loading chamber that receives the record- 1 3 
ing mediunu a terminal side of said loading chamber includ- 
ing first terminals that arc engageable with second terminals 
on the recording medium so as co conduct at least one of 
inputting or outputting of information to the recording 
medium, said mechanism comprising: 20 

a door that is movable in a first direction between a closed 
position and an open position to selectively cover and 
uncover the loading chamber, said door, when in the 
open position, providing an opening through which the 
recording medium can be inserted into and removed 25 
from the loading chamber by moving the recording 
medium in a second direction perpendicular to said first 
direction; 

a force conversion mechanism linked to the door, said 
force conversion mechanism having an output member ^ 
that produces an ouQ>ut force in said second direction 
upon movement of said door in said first direction; 

at least one first driving member linked to said conversion 
mechanism and movable in said second direction when 
driven by said conversion mechanism from a disen- 
gaged position whereby the first driving member 
extends outwardly from the loading chamber and away 
from the door so that the recording medium can be 
inserted into and removed from the loading chamber 
and to an engaged pK^sition to engage with the recording ^ 
medium when said door is closing so as to cause the 
recording medium to be moved toward tfie terminal 
side and to cause the second terminals of the recording 
medium to move toward and engage with the first 
terminals; and 

at least one second driving member linked to said con- 
venion mechanism and movable in said second direc- 
tion when driven by said conversion medianism to 
engage with the recording medium when said door is ^ 
opening so as to cause the recording medium to move 
toward a side of the loading chamber opposite ttie 
terminal side to move the second terminals of the 
recording medium in a direction away from the first 
terminals and the at least one first driving member to 
the disengaged position. 

12. The recording medium insertion and removal mecha- 
nism according to claim 11, wherein said door comprises an 
underside facing the information device and said conversion 
mechanism comprises: ^ 

at least one card driving plate connected to said underside 
of said door; 

at least one cam groove positioned on said underside of 
said door; 

a connecting plate extending from said at least one card 65 
driving plate to the loading chamber of the infcH'mation 
device; and 
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a shaft inserted in said at least one cam groove connecting 
said at least one card driving plate and said connecting 
plate. 

13. The recording medium insertion and removal mecha- 
nism according to claim 12. wherein said at least one card 
driving plate comprises a first card driving plate and a 
second card driving plate. 

14. The recording medium insertion and removal mecha- 
nism according to claim 12. wherein said at least one card 
driving plate comprises a first card driving plate and a 
second card driving plate that are movable relative to each 
other in said second direction, a spring biasing said first and 
second card driving plates toward each other in said second 
direction with a force selected so that said first driving 
member stops driving the recording medium in the second 
direction when the recording medium experiences a prede- 
termined amount of resistance during insertion. 

15. The recording medium insertion and removal mecha- 
nism according to claim 11. further comprising at least one 
support on said door, said at least one support supporting the 
recording medium inside the loading chamber, said support 
permitting movement of the recording medium in said 
second direction. 

16. The recording medium insertion and removal mecha- 
nism according to claim 11. further comprising: 

a protrusion positioned on the information device for 
engaging said door with the loading diamber; and 

a knob on an exterior side of said door, said knob being 
releasably engageable with said protrusion. 

17. An information device for inputting or outputting 
information to a recording medium comprising: 

a loading chamber that receives the recording medium, 
said loading chamber including a terminal side and a 
side opposite said terminal side, said terminal side 
including first temoinals that are engageable with sec- 
ond terminals on the recording medium; and 

a recording medium insertion and removal mechanism, 
said medianism comprising: 

a door that is movable in a first direction between a closed 
position and an open position to selectively cover and 
uncover said loading chamber, said door, when in the 
open position, providing an opening through which the 
recording medium can be inserted into and removed 
from said loading chamber by moving the recording 
medium in a second direction perpendicular to said first 
direction; 

a force conversion mechanism linked to the door, said 
force conversion mechanism having an output member 
that produces an output force in said second direction 
upon movement of said door in said first direction; 

at least one first driving member linked to said conversion 
mechanism and movable in said second direction when 
driven by said conversion mechanism from a disen- 
gaged position whereby the first driving member 
extends outwardly from ^e loading chamber and away 
from the door so that the recording medium can be 
inserted into and removed from the loading chamber 
and to an engaged position to engage with the recording 
medium when said door is closing so as to cause the 
recording medium to be nkoved toward said terminal 
said and the second terminals of the recording medium 
to move toward and engage with the first terminals; and 

at least one second driving member linked to said con- 
version mechanism and movable in said second direc- 
tion when driven by said conversion mechanism to 
engage with the recording medium when said door is 
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opening so as to cause the recording medium to move 
toward said opposite side of said loading chamber to 
move the second terminals of the recording medium in 
a direction away from the first terminals and the at least 
one first driving member to the disengaged position. 

18. The information device according to claim 17, 
wherein said door comprises an underside facing said infor- 
mation device and said conversion mechanism comprises: 

at least one card driving plate connected to said underside 
of said door; 

at least one cam groove positioned on said underside of 
said door: 

a connecting plate extending from said at least one card 
driving plate to said loading chamber: and 

a shaft inserted in said at least one cam groove connecting 
said at least one card driving plate and said connecting 
plate. 

19. The information device according to claim 18, 
wherein said at least one card driving plate comprises a first 
card driving plate and a second card driving plate. 

20. The information device according to claim 18. 
wherein said at least one card driving plate comprises a first 
card driving plate and a second card driving plate that are 
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movable relative to each other in said second direction, a 
spring biasing said first and second card driving plates 
toward each other in said second direction with a force 
selected so that said first driving member stops driving the 
5 recording medium in the second direction when the record- 
ing medium experiences a predetermined amount of resis- 
tance during insertion. 

21. The information device according to claim 17. further 
con^rising at least one support on said door, said at least one 
support supporting the recording medium inside said load- 
ing chamber, said support permitting movement of the 
recording medium in said second direction. 

22. The information device according to claim 17. further 
comprising: 

a protrusion positioned in said loading chamber for 

engaging said door with said loading chamber: and 
a knob on an exterior side of said do<x'. said knob being 
reieasably engageable with said protrusion. 
20 23. The Information device according to claim 17. 
wherein said information device comprises an electronic still 
camera. 

* ♦ ♦ * * 
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